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Summary
Background Telephone triage is increasingly used to manage workload in primary care; however, supporting evidence 
for this approach is scarce. We aimed to assess the eﬀ ectiveness and cost consequences of general practitioner-(GP)-led 
and nurse-led telephone triage compared with usual care for patients seeking same-day consultations in primary care.
Methods We did a pragmatic, cluster-randomised controlled trial and economic evaluation between March 1, 2011, 
and March 31, 2013, at 42 practices in four centres in the UK. Practices were randomly assigned (1:1:1), via a 
computer-generated randomisation sequence minimised for geographical location, practice deprivation, and 
practice list size, to either GP-led triage, nurse-led computer-supported triage, or usual care. We included patients 
who telephoned the practice seeking a same-day face-to-face consultation with a GP. Allocations were concealed 
from practices until after they had agreed to participate and a stochastic element was included within the 
minimisation algorithm to maintain concealment. Patients, clinicians, and researchers were not masked to 
allocation, but practice assignment was concealed from the trial statistician. The primary outcome was primary 
care workload (patient contacts, including those attending accident and emergency departments) in the 28 days 
after the ﬁ rst same-day request. Analyses were by intention to treat and per protocol. This trial was registered with 
the ISRCTN register, number ISRCTN20687662.
Findings We randomly assigned 42 practices to GP triage (n=13), nurse triage (n=15), or usual care (n=14), and 
20 990 patients (n=6695 vs 7012 vs 7283) were randomly assigned, of whom 16 211 (77%) patients provided primary 
outcome data (n=5171 vs 5468 vs 5572). GP triage was associated with a 33% increase in the mean number of contacts 
per person over 28 days compared with usual care (2·65 [SD 1·74] vs 1·91 [1·43]; rate ratio [RR] 1·33, 95% CI 
1·30–1·36), and nurse triage with a 48% increase (2·81 [SD 1·68]; RR 1·48, 95% CI 1·44–1·52). Eight patients died 
within 7 days of the index request: ﬁ ve in the GP-triage group, two in the nurse-triage group, and one in the usual-
care group; however, these deaths were not associated with the trial group or procedures. Although triage interventions 
were associated with increased contacts, estimated costs over 28 days were similar between all three groups (roughly 
£75 per patient).
Interpretation Introduction of telephone triage delivered by a GP or nurse was associated with an increase in the 
number of primary care contacts in the 28 days after a patient’s request for a same-day GP consultation, with similar 
costs to those of usual care. Telephone triage might be useful in aiding the delivery of primary care. The whole-system 
implications should be assessed when introduction of such a system is considered.
Funding Health Technology Assessment Programme UK National Institute for Health Research.
Copyright © Campbell et al. Open Access article distributed under the terms of CC BY-NC-ND.
Introduction
Demand for UK primary care is rising, with an estimated 
increase in workload of about 62% between 1995 and 
2008.1 An average UK practice of roughly 7000 patients 
manages about 20 patients each day requesting a 
same-day appointment, representing about 35% of 
general-practice workload.2 Triage through initial tele-
phone consultation could expedite access to health-care 
advice. Although roughly 12% of general practitioner 
(GP) consultations are done on the telephone—an 
increase of four times since 19951—very little evidence 
exists to support and inform the large-scale deployment 
of telephone triage in primary care. Most evidence 
derives from nurse models; less research has assessed 
the potential use of GP triage. Four UK-based trials of 
primary care telephone consultation and triage3–6 
included small populations or few practice settings. No 
large-scale studies in the UK or elsewhere have examined 
the potential value of GP-led or nurse-led triage in 
patients requesting same-day consultations, and the 
subsequent implications for patients, practices, or the 
wider health-care system.
Despite these uncertainties, many practices operate GP 
or nurse triage systems.7,8 We therefore aimed to provide 
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deﬁ nitive evidence about the eﬀ ectiveness and cost-
consequences of GP-led triage and nurse-led computer-
supported triage, compared with usual care, in patients 
requesting same-day consultations in general practice.
Methods
Study design and participants
The ESTEEM trial was undertaken and reported in 
accordance with CONSORT guidelines.9
Details of our study design and implementation have 
been reported elsewhere.10 In summary, we did a 
pragmatic, three-group, cluster-randomised controlled 
trial between March 1, 2011, and March 31, 2013, at 
42 practices in four UK centres (Bristol, Exeter, 
Norwich, and Warwick). Eligible practices were not 
already routinely operating a triage system. After 
practice agreement to participate and training of 
practice staﬀ , all patients telephoning to request a 
same-day, face-to-face, GP consultation were potentially 
eligible for inclusion. Reception staﬀ  excluded patients 
using routine clinical and administrative processes, 
including our written advice to exclude patients if they 
were seeking emergency care, could not speak English, 
or had diﬃ  culties communicating by telephone. 
Practice receptionists ascertained patients’ eligibility 
and managed patient requests. Temporary residents 
were excluded, as were patients aged 12–15 years (the 
questionnaire survey was sent to the patient’s home 
address, raising issues about the conﬁ dentiality of 
young teenagers consulting). For children younger 
than 12 years, the questionnaire was sent to the patient’s 
parent or guardian; individuals aged 16 years or older 
were deemed to be legitimate recipients of a 
questionnaire with no concerns about conﬁ dentiality.
Reception staﬀ  explained the consultation arrange-
ments to patients and requested they complete a 
questionnaire about their experience of care (appendix), 
which would be posted to them in 4 weeks. Receptionists 
in active intervention practices asked patients for a 
contact telephone number and advised that a GP or 
nurse would call within 1–2 h. The clinician recorded the 
start and end times of each index triage consultation and 
could give self-care advice, book a face-to-face or 
telephone appointment with a doctor or nurse later that 
day or on another day, or book the patient any available 
routine appointment. Some appointments were reserved 
for triaging clinicians to use if necessary. In usual-care 
practices, patient management proceeded as usual after 
presentation of the consultation request.
At the end of the ﬁ rst (index) consultation after the 
consultation request, clinicians asked patients, or parents 
or guardians, for verbal consent to undertake a review of 
the patient’s clinical record about 12 weeks later and 
recorded responses on a case report form. The 
questionnaire also provided patients with an opportunity 
to give written consent to a review of their case notes. 
Non-responders were sent reminders after 2 weeks and, 
if necessary, 4 weeks. Research ethics approval was 
obtained from South West No 2 Research Ethics 
Committee (reference number 09/H0202/53).
Randomisation and masking
Participating practices were randomly assigned (1:1:1), 
via a computer-generated randomisation sequence, to 
GP triage, nurse triage with computer decision support, 
or usual care. The randomisation sequence minimised 
for research centre, deprivation (deprived [below average 
Index of Multiple Deprivation 2010,11 based on practice 
postcode] or not-deprived [average or above]) and list size 
(small [<3500 patients], medium [3500–8000 patients], 
or large [>8000 patients]). A stochastic element within 
the minimisation algorithm maintained concealment. 
Allocation was done by a statistician independent from 
the trial team.
To maintain balance between groups, any practices 
that withdrew after randomisation were replaced with a 
waiting-list practice that was from the same location, 
and of similar size and deprivation when possible. 
Because of the small numbers of waiting-list practices, 
replacements were purposively allocated according to 
minimisation criteria. Allocations were concealed from 
practices until after they had agreed to participate; this 
concealment also applied to practices replacing practices 
that had withdrawn from the study for whatever reason. 
Patients, clinicians, and researchers were not masked to 
allocation, but practice assignment was concealed from 
the trial statistician.
Procedures
The pragmatic nature of the trial allowed for some 
organisational ﬂ exibility in the delivery of the 
intervention—eg, in the number and distribution of any 
appointments prioritised for use by triage patients. All 
practices in the active groups were trained in delivery of 
triage by an expert trainer who was independent of the 
research team (appendix). Training workshops were 
provided in each region, or at individual practices. 
Training in the use of computer decision support 
software (Odyssey; Plain Healthcare, UK12) was provided 
to practice nurses implementing triage. After this 
training, nurses were assessed on their use of the 
software. A 4-week run-in period preceded data 
collection, to provide an opportunity for preliminary 
stabilisation of all triage and research procedures. 
Practices delivering usual care had a 2-week run-in 
period to stabilise research procedures.
Research staﬀ  were trained in review of patients’ case 
notes; we assessed the reliability of researchers in coding 
of events.13 To allow all relevant information to reach the 
case notes (particularly communications relating to 
contacts outside the practice) we did not review case 
notes until 12 weeks after the index consultation request. 
To standardise follow-up data against the possibility that 
some practices might wish to continue with intervention 
See Online for appendix
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procedures while others might wish to discontinue, we 
requested that all practices revert to their usual pre-trial 
care after the end of data collection.
Outcomes
Our primary outcome was primary care workload—ie, 
the total number of primary care contacts taking place in 
the 28 days after the patient’s index appointment 
request. We counted the index consultation as a separate 
consultation, including this contact in the primary 
outcome. We included within-practice consultations 
with a GP or nurse (face-to-face, telephone, home visits, 
or mode unspeciﬁ ed), or with another unspeciﬁ ed pro-
fessional, and out-of-hours service consultations with a 
doctor or nurse (face-to-face, telephone, home visits), or 
with an unspeciﬁ ed professional. We also included 
walk-in centre contacts (doctor, nurse, unspeciﬁ ed) and 
attendances to accident and emergency departments.
Secondary outcomes were occurrences of each of the 
20 individual consultation types contributing to the 
primary outcome; the proﬁ le of patient contacts and 
their distribution by health professionals; patient safety 
(ie, deaths, the occurrence and duration of any 
emergency hospital admissions within 7 days of the 
index request, and the number of patients with any 
attendances to accident and emergency departments 
within 28 days); patient-reported outcomes obtained via 
postal question naire, including participants’ experience 
of care after the same-day request (with questions 
modiﬁ ed from the national GP Patient Survey14), 
problem resolution15,16 (5-point Likert scale), overall 
satisfaction with care provided on the day of the 
consultation request, and health status (with the 
EuroQol Group 5-Dimension Self-Report Questionnaire 
[EQ-5D]).17 An independent adjudication committee 
reviewed the circumstances of any deaths that happened 
during follow up, and their association with trial 
processes.
Statistical analysis
Our sample size was based on our primary outcome 
measure and drew on data from a previous UK study 
comparing nurse triage with usual care for patients 
requesting same-day consultations.3,10 On the basis of 
90% power and an intracluster correlation coeﬃ  cient of 
0·05, 3751 patients and 14 practices per group were 
needed to detect a diﬀ erence in means of 0·36 
(ie, 1·02 [SD 0·78]) versus 1·38 (1·79) in the rate of 
contacts between nurse triage and usual care. In the 
absence of information about a minimum clinically 
important diﬀ erence regarding primary care workload, 
we used the same estimate outlined for the nurse triage 
and usual care comparison above for the comparison of 
GP triage with usual care. On the basis of reported 
rates of eligibility, participation, and loss to follow-up 
from the scientiﬁ c literature,10 21 138 patients (7046 per 
group) would need to be recruited from 42 practices. As 
such, medium-sized practices were asked to recruit 
500 patients, whereas small and large practices were 
asked to recruit 350 and 550 patients, respectively.
We compared practice characteristics descriptively 
across groups; practices who withdrew after 
randomisation were assessed with regards to their 
key characteristics and allocated group. Patient 
characteristics (age, sex, ethnic origin, and deprivation), 
reports of the presence of a longstanding health 
disorder, and ease of taking time away from work for 
health purposes were reported descriptively by group. 
Age was reported both as a continuous variable and 
divided into six categories for reporting of frequencies 
and for use in inferential analyses: 0–4 years, 5–11 years, 
16–24 years, 25–59 years (reference category), 
60–74 years, and 75 years and older. Patient deprivation 
status was based on the score and rank of patients’ 
residential postcodes.11
The primary analysis used a hierarchical generalised 
linear model with the appropriate choice of family and 
link function incorporating a random eﬀ ect to allow for 
potential clustering eﬀ ect by practice, and adjusted for 
practice characteristics used in minimisation and for 
patient characteristics when imbalances were present 
between groups. For the primary outcome, we used a 
Poisson regression model with a log link and report rate 
ratios. All inferential analyses are reported with 95% CIs. 
On the basis of the intention-to-treat principle, models 
were initially run with usual care as reference, and then 
rerun with GP triage as reference, to derive the three 
between-group contrasts. Planned a-priori secondary 
analyses of the primary outcome were a per-protocol 
analysis of patients in the triage groups who received a 
telephone triage contact by the appropriate clinician type 
on the index day (all usual care patients were regarded as 
per protocol); exclusion of any intervention practices that 
did not revert to usual care after the end of the trial; and 
investigation of the eﬀ ect of missing primary outcome 
data with various imputation methods,18 and assuming 
that missing data for case-notes review were missing at 
random. Post-hoc analyses included regression models 
as for the primary outcome, using speciﬁ c components 
only, such as GP face-to-face consultations only or GP 
face-to-face and telephone consultations combined. We 
elected to report analyses mainly from the perspective of 
GP workload.
Deaths within 7 days of the index day were reported 
descriptively by trial group. Inferential analyses were 
done for whether or not the participant received an 
emergency hospital admission within 7 days of the 
index day, and whether or not the participant received 
at least one admission to an accident and emergency 
department within 28 days of the index day, with 
logistic regression models with adjustment as for the 
primary outcome analyses. The trial was not powered to 
detect any prespeciﬁ ed diﬀ erences in safety outcomes 
between groups.
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Patient experience outcomes were linearised on a 
scale of 0–100 and analysed with hierarchical linear 
regression modelling for continuous data, analogous to 
the approach used in the analysis of the primary 
outcome. Marginal mean scores for patient experience 
outcomes were calculated on the basis of the 
assumption that all participants in the trial belonged to 
each group in turn; other covariates in the model 
remained as reported. This trial is registered with the 
ISRCTN register, number ISRCTN20687662.
Economic evaluation
The economic evaluation compared costs incurred in 
each group over 28 days with regards to the primary 
outcome contacts from the perspective of the UK 
National Health Service (NHS). We estimated the mean 
388 practices approached for inclusion 
129 did not respond
133 declined
 23 were ineligible
103 responded positively
 5 were ineligible
 27 declined 
71 meetings held at practices
42 randomly assigned






 4 were ineligible
 13 declined
   12 waiting list* 
Practices








7017 patients requested same-day appointment
 236 were excluded (aged 12·0–15·9 years)
 84  withdrew
 6697 were eligible for intervention
93% received intervention†
Patients
7525 patients requested same-day appointment
 261 were excluded (aged 12·0–15·9 years)
 250  withdrew
 7014 were eligible for intervention
89% received intervention†
Patients
7719 patients requested same-day appointment
 255 were excluded (aged 12·0–15·9 years)
 177  withdrew
 7287 were eligible for intervention
100% received intervention†
Patients
6695 patients were sent a questionnaire
 5202 consented to case notes review
Patients
Primary outcomes
 5171 notes reviewed
 31 notes not reviewed
Secondary outcomes
 4113 complete questionnaires returned
 6032 patients with clinician form
Patients
Primary outcomes
 5468 notes reviewed
 20 notes not reviewed
Secondary outcomes
 3837 complete questionnaires returned
 6598 patients with clinician form
Patients
Primary outcomes
 5572 notes reviewed
 17 notes not reviewed
Secondary outcomes
 4182 complete questionnaires returned
 5984 patients with clinician form
Patients
7012 patients were sent a questionnaire
 5488 consented to case notes review
Patients
7283 patients were sent a questionnaire
 5589 consented to case notes review
Practices
15 practices received intervention
Practices



































Figure 1: Trial proﬁ le
GP=general practitioner. *Withdrawn practices were purposively replaced (with practices from our waiting list of recruited practices) while maintaining allocation 
concealment. †Because of the nature of the trial, we could not determine the exact number of patients that received the intervention. Assessment of whether patient 
was treated per protocol was dependent on the patient having a completed clinician form or having their medical notes reviewed. Here, the proportion of patients 
receiving intervention is based on case notes reviews; the proportion receiving the intervention is based on clinician forms.
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cost per triage contact by use of within-trial data on 
costs for delivery of the triage interventions (staﬀ  triage 
time, computer decision support software [nurse triage 
only], and staﬀ  training). We attached published data of 
unit costs19 to patient-level quantities of resource use on 
other primary care contacts. Statistical analysis followed 
the regression-based approach applied in the 
eﬀ ectiveness analysis. A cost-consequences analytical 
approach was taken.20,21
Role of the funding source
A funder’s brief informed the development of this 
study. The sponsor of the study had no role in study 
design, data analysis, data interpretation, data 
collection, or writing of the report. The corresponding 
author had full access to all the data in the study and 
had ﬁ nal responsibility for the decision to submit for 
publication.
Results
Figure 1 shows the trial proﬁ le. 42 practices were 
randomly assigned to GP triage (n=13; mean number of 
patients 540 [SD 69·5]), nurse triage (n=15; 502 patients 
[SD 133·5]), or usual care (n=14; 551 patients [SD 61·6]), 
and 13, 15, and 14 practices, respectively, were included 
in the primary analysis (515 [SD 69·5] vs 467 [SD 115·6] 
vs 520 patients [SD 59·6]; ﬁ gure 1, appendix). 12 (29%) 
practices withdrew after randomisation (ﬁ gure 1): 
11 withdrew in the earliest stages after randomisation, 
usually before training in research procedures or the 
run-in period; only one practice withdrew during the 
data collection period. All withdrawing practices were 
purposively replaced with practices from the waiting 
list with similar characteristics and with allocation 
concealment preserved (ﬁ gure 1).
22 261 patients were eligible for inclusion, of whom 
20 990 (94%) were sent a questionnaire (GP triage 
[n=6695], nurse triage [n=7012], usual care [n=7283; 
ﬁ gure 1]). We obtained primary outcome data for 16 211 
(99%) of 16 279 patients who consented to case-notes 
review (ﬁ gure 1). Practice and patient characteristics 
were well balanced between groups (table 1; appendix). 
Most patients were female and those in the GP-triage 
group were slightly older (table 1). Questionnaire 
respondents were mainly white and about half of 
participants in each group had a longstanding health 
disorder (table 1). Of the roughly half of participants 
who responded that a question about accessibility of 
primary care services during working hours was 
relevant on the basis of their present employment 
status, most could attend the surgery during working 
hours, albeit largely only with diﬃ  culty (table 1).
We recorded an increase in the mean number of 
contacts per person after introduction of GP triage 
compared with usual care (rate ratio [RR] 1·33, 95% CI 
1·30–1·36), a larger increase after introduction of nurse 
triage (1·48, 1·44–1·52), and a small increase for nurse 
versus GP triage (1·04, 1·01–1·08; table 2). The 
intracluster correlation coeﬃ  cient (0·015) was lower 
than that assumed in the original sample size 
calculation (0·05).
We did three planned secondary analyses of the 







Age (years) 44·7 (25·0) 41·5 (25·2) 41·6 (23·7)
Age by category (years)
<5 605 (9%) 830 (12%) 690 (9%)
5–11 379 (6%) 463 (7%) 470 (6%)
16–24 675 (10%) 726 (10%) 834 (11%)
25–59 2875 (43%) 3058 (44%) 3368 (46%)
60–74 1317 (20%) 1204 (17%) 1350 (19%)
≥75 844 (13%) 731 (10%) 571 (8%)
Sex
Male 2735 (41%) 2774 (40%) 2920 (40%)
Female 3960 (59%) 4238 (60%) 4363 (60%)
Deprivation (IMD 2010 score*)
n 6671 6930 7235
Mean (SD) 17·1 (11·8) 17·7 (11·7) 17·6 (10·3)
Deprivation (IMD 2010 quintile based on rank*)
Quintile 1 (most deprived) 524 (8%) 653 (9%) 460 (6%)
Quintile 2 995 (15%) 1348 (20%) 1694 (23%)
Quintile 3 1992 (30%) 1673 (24%) 1857 (26%)
Quintile 4 1916 (29%) 1783 (26%) 1879 (26%)
Quintile 5 (least deprived) 1244 (19%) 1473 (21%) 1345 (19%)
Total (N†) 6671 6930 7235
Questionnaire respondents only‡
Ethnic origin
White 3876 (96%) 3573 (95%) 3956 (96%)
Mixed or >1 ethnic group 36 (<1%) 27 (<1%) 33 (<1%)
Asian or Asian British 79 (2%) 110 (3%) 82 (2%)
Black, African, Caribbean, or black British 34 (<1%) 24 (<1%) 15 (<1%)
Other 12 (<1%) 17 (<1%) 15 (<1%)
Total (N‡) 4037 3751 4101
Able to attend surgery during work hours  (n [%; % relevant§,¶])
Yes, easily 790 (20%; 41%) 736 (20%; 40%) 794 (20%; 38%)
Yes, with diﬃ  culty 830 (21%; 43%) 778 (21%; 42%) 883 (22%; 42%)
No 296 (7%; 15%) 340 (9%; 18%) 402 (10%; 19%)
Not relevant 2068 (52%) 1857 (50%) 1974 (49%)
Total (N†) 3984 3711 4053
Longstanding health disorders
Yes 1985 (50%) 1716 (46%) 1940 (48%)
No 1983 (50%) 1985 (54%) 2101 (52%)
Total (N†) 3968 3701 4041
GP=general practitioner. IMD=Index of Multiple Deprivation. *IMD 2010 score and rank derived from residential 
postcode data mapped to lower super output area. †Missing data excluded. ‡4113 patients in the GP-triage group, 
3837 patients in the nurse-triage group, 4182 patients in the usual-care group. §Denominators for proportion of 
relevant patients are 1916 for the GP-triage group, 1854 for the nurse-triage group, and 2079 for the usual-care group. 
¶Relevance refers to patients who felt the question was relevant to them—ie, they worked during work hours as 
opposed to being retired.
Table 1: Baseline characteristics 
For the English indices of 
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per-protocol analysis showed intensiﬁ cation of the 
noted eﬀ ects of both GP triage and nurse triage (data 
not shown). All but two of the triage practices agreed to 
revert to usual care at the end of data collection; a 
sensitivity analysis showed this reversion had no eﬀ ect 
on our results (data not shown). Analysis of cases with 
complete data yielded similar results to analyses 
including imputed data (data not shown).
Compared with usual care, introduction of GP triage 
substantially reduced the number of GP face-to-face 
contacts over the 28-day follow-up period (RR 0·61, 
95% CI 0·54–0·69), increased mean numbers of GP 
telephone consultations per patient by ten times, and 
slightly increased face-to-face consultations with a nurse 
(ﬁ gure 2, appendix). Compared with usual care, 
introduction of nurse triage reduced GP face-to-face 
contacts over the 28-day follow-up period, which, 
although substantial (RR 0·80, 95% CI 0·71–0·90) was 
smaller than that noted with GP triage (ﬁ gure 2, 
appendix). Furthermore, we recorded a small increase 
in mean numbers of GP telephone consultations per 
patient, a small increase in face-to-face consultations 
with a nurse, and an increase of 100 times in the mean 
number of nurse telephone contacts per patient 
(ﬁ gure 2, appendix).
About half of patients who received usual care had just 
one contact after their initial consultation request 
compared with 23% in the GP-triage group and 12% in 
the nurse-triage group (appendix). Details of the 
20 individual contact types that contributed to the 
primary outcome are presented in Supplementary 
table 2. Rates of failed consultations and non-attendance 
were similar between groups, but represented a slightly 
higher proportion of the total number of within-practice 
contacts in the usual-care group compared with the 
triage groups (appendix). The proportions of patients 
who reported contact with NHS Direct in the 28-day 
follow up, and the mean numbers of contacts reported, 
were similar between the three groups (appendix).
Eight patients died within 7 days of the index request 
(table 3). Two independent adjudicators deemed that the 
circumstances of the deaths were not associated with the 
trial group or procedures. We noted no signiﬁ cant 
increase in the proportion of patients with at least one 
emergency admission within 7 days of the index 
consultation request in either triage group compared 
GP triage (N=5171) Nurse triage (N=5468) Usual care (N=5572)
n (%) Contacts or costs 
per person
n (%) Contacts or costs 
per person
n (%) Contacts or costs 
per person
Total contacts (N)* 13 720 2·65 (1·74) 15 400 2·81 (1·68) 10 616 1·91 (1·43)
Within-practice contacts 13 238 (96%) 2·56 (1·60) 14 899 (97%) 2·72 (1·55) 10 182 (96%) 1·83 (1·31)
Primary care out-of-hours 270 (2%) 0·05 (0·35) 287 (2%) 0·05 (0·33) 215 (<1%) 0·04 (0·27)
Walk-in centre 32 (<1%) 0·01 (0·08) 31 (<1%) 0·01 (0·09) 32 (<1%) 0·01 (0·08)
Accident and emergency department 180 (1%) 0·03 (0·19) 183 (<1%) 0·03 (0·22) 187 (<1%) 0·03 (0·21)
Costs†
Practice level costs (triage, GP, nurse) ·· £69·18 (55·02) ·· £69·54 (50·33) ·· £69·78 (44·97)
Total costs (primary outcome) ·· £75·21 (65·45) ·· £75·68 (63·09) ·· £75·41 (57·19)
Triage contacts (GP or nurse) ·· £13·01 (3·64) ·· £6·83 (2·40) ·· 0
GP contacts (excluding triage) ·· £51·66 (53·75) ·· £57·25 (48·79) ·· £66·39 (43·02)
Nurse contacts ·· £4·51 (10·84) ·· £5·46 (11·67) ·· £3·39 (9·73)
Primary care out-of-hours ·· £1·88 (13·66) ·· £2·16 (14·70) ·· £1·63 (12·40)
Walk-in centre ·· £0·25 (3·31) ·· £0·23 (3·54) ·· £0·24 (3·10)
Accident and emergency department ·· £3·90 (21·57) ·· £3·75 (24·28) ·· £3·76 (23·95)
Data are mean (SD), unless otherwise indicated. GP=general practitioner. *After adjustment for practice (list size, location, and deprivation status) and patient characteristics 
(sex, age [categorised], and deprivation quintile). †No diﬀ erence between groups after full adjustment for age (by category), sex, study site, practice size, deprivation by 
quintile, practice deprivation, and cluster by practice; regression methods for base case analyses used multilevel random-eﬀ ects model (xt mixed), with Stata Corp 12.0.
Table 2: Primary care contacts and costs after index consultation request over the 28-day follow-up period, by group 



























 Figure 2: Primary care workload in the 28 days after index consultation 
request (within-practice contacts) by type of contact
Excludes types of contact representing <0·1 per person over 28 days. 
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with usual care (table 3). The number of emergency 
admissions was small; however, participants in the 
triage groups had a slightly increased, albeit non-
signiﬁ cant, risk of admission compared with those 
receiving usual care (table 3). Admissions in the 
nurse-triage group were, on average, slightly longer than 
those in the usual-care or GP-triage groups (table 3). We 
recorded no diﬀ erence between the triage groups and 
usual care in the risk of a participant having at least one 
attendance to accident and emergency across 28 days’ 
follow-up (table 3).
Patients in the GP-triage group reported that it was 
easier to get through to the practice on the telephone 
compared with usual care (table 4). Although there was 
no diﬀ erence between the usual-care and GP-triage 
groups in ease of access to prompt care, patients in the 
nurse-triage group reported that access was more 
diﬃ  cult (table 4). Patients in the nurse-triage group also 
reported increased diﬃ  culty in seeing a GP or nurse 
compared with those who received usual care, and in 
getting medical help or advice compared with those in 
either the usual-care or GP-triage groups (table 4). 
Patients in nurse triage considered their care to be less 
convenient and reported lower overall satisfaction than 
patients in the other groups. We recorded no diﬀ erence 
at follow-up in participants’ self-reported health status 
(EQ-5D score) or in problem-resolution between the 
three trial groups.
In the GP-triage group, 5120 (99%) of 5171 patients 
had their ﬁ rst management contact within the practice 
on the day of the index consultation request; 4796 (94%) 
of these patients received GP telephone triage. Of 
patients receiving GP triage, 1017 (21%) had no further 
primary health-care contacts within 28 days and no 
hospital admissions within 7 days of the index 
consultation request.
In the nurse-triage group, 5416 (99%) of 5468 patients 
had their ﬁ rst management contact within the practice 
on the day of the index consultation request; 4860 (90%) 
of these patients received nurse telephone triage. Of 
patients receiving nurse triage, 394 (8%) 4860 had no 
further primary health-care contacts within 28 days and 
no hospital admissions within 7 days of the index 
consultation request.
GP triage Nurse triage Usual care GP triage vs usual 
care
(OR [95% CI])
Nurse triage vs 
usual care
(OR [95% CI])
Nurse triage vs GP 
triage
(OR [95% CI])
Total (case notes reviewed) 6695 (5171) 7012 (5468) 7283 (5572) ·· ·· ··
Total deaths (n/1000 patients) 5 (0·7) 2 (0·3) 1 (0·1) ·· ·· ··
Patients with at least one emergency 
hospital admission (n [%])
59 (1%) 69 (1%) 52 (<1%) 1·17 (0·75–1·85) 1·31 (0·83–2·07) 1·12 (0·73–1·72)
Number of bed days for patients 
admitted to hospital (mean [SD])
3·4 (3·7) 4·5 (5·7) 3·8 (6·4) ·· ·· ··
Patients with at least one accident and 
emergency attendance within 28 days of 
index day (n [%])
171 (3%) 156 (3%) 166 (3%) 1·18 (0·87–1·61) 1·09 (0·80–1·49) 0·92 (0·67–1·26)
Mortality, and number and duration of emergency hospital admissions within 7 days, and patients with at least one accident and emergency department attendance within 
28 days of index consultation request. GP=general practitioner. OR=odds ratio.
Table 3: Patient safety
GP triage (marginal mean 
score [95% CI])
Nurse triage (marginal 
mean score [95% CI])
Usual care (marginal 
mean score [95% CI])
GP triage vs usual care 
(mean diﬀ erence 
[95% CI])
Nurse triage vs usual 
care (mean diﬀ erence 
[95% CI])
Nurse triage vs GP 
triage (mean 
diﬀ erence [95% CI])
Diﬃ  culty with:
Phone access* † ‡ 21·84 (16·25 to 27·43) 28·33 (22·99 to 33·67) 30·54 (25·01 to 36·06) –8·70 (–16·50 to –0·89) –2·21 (–10·00 to 5·59) 6·49 (–1·26 to 14·25)
Receiving prompt care* † ‡ 18·21 (15·78 to 20·65) 24·84 (22·49 to 27·20) 17·82 (15·41 to 20·23) 0·39 (–3·01 to 3·80) 7·02 (3·60 to 10·45) 6·63 (3·23 to 10·03)
Seeing a doctor or nurse* † ‡ 24·02 (21·12 to 26·92) 27·69 (24·89 to 30·49) 20·39 (17·53 to 23·26) 3·63 (-0·42 to 7·68) 7·30 (3·23 to 11·37) 3·67 (–0·37 to 7·71)
Getting medical help* † ‡ 15·15 (13·44 to 16·86) 20·24 (18·56 to 21·92) 15·42 (13·72 to 17·13) –0·28 (–2·68 to 2·12) 4·82 (2·38 to 7·25) 5·09 (2·69 to 7·50)
Convenience of care* † ‡ 14·77 (12·95 to 16·60) 18·46 (16·68 to 20·24) 12·92 (11·10 to 14·73) 1·86 (–0·70 to 4·42) 5·54 (2·96 to 8·13) 3·68 (1·13 to 6·24)
Overall satisfaction ‡ 12·60 (11·16 to 14·04) 15·21 (13·79 to 16·62) 11·27 (9·84 to 12·70) 1·33 (-0·69 to 3·35) 3·94 (1·88 to 5·99) 2·60 (0·58 to 4·63)
Health status‡ 0·87 (0·85 to 0·90) 0·89 (0·86 to 0·91) 0·86 (0·84 to 0·89) 0·01 (–0·02 to 0·04) 0·02 (–0·01 to 0·06) 0·01 (–0·02 to 0·05)
Problem resolution‡ 16·23 (14·62 to 17·84) 16·64 (15·06 to 18·22) 18·38 (16·78 to 19·98) –2·15 (–4·41 to 0·10) –1·74 (–4·04 to 0·55) 0·41 (–1·86 to 2·67)
GP=general practitioner. *All models include random eﬀ ect on practice. †Adjusted models adjust for practice variables: location (Devon, reference: Bristol, Warwick, Norwich); practice list size (large 
[>8000 patients], reference: medium [3500–8000 patients], small [<3500 patients]); practice deprivation: non-deprived, at or below average deprivation for England by Association of Public Health Observatories 
[APHO] ratings, reference: deprived (above average for England by APHO ratings); and patient variables: age (categorised 0–4, 5–11, 16–24, 25–59, reference; 60–74, 75 and older), sex (reference: female), and Index 
of Multiple Deprivation 2010: deprivation based on residential postcode categorised into quintiles by rank (reference: least deprived, quintile 5). ‡Linearised on a scale of 0–100 (positive–negative outcome).
Table 4: Patient experience of care, overall satisfaction, health status, and problem resolution, by group
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Mean clinician contact times for triage interventions 
were 4·00 min (SD 2·83) for GP triage and 6·56 min 
(3·83) for nurse triage, based on review of 5567 and 
5535 clinician contact forms, respectively. Estimates of 
cost for the triage interventions (including staﬀ 
training and set-up of the interventions, cost of 
computer decision support software in nurse triage, 
and clinician triage time) showed that GP triage had a 
mean cost of UK£14·03 per triage contact compared 
with £7·62 with nurse triage. The staﬀ  training cost 
component for GP triage represented a small 
proportion of triage cost (3·2%) compared with nurse 
triage. The training and software costs associated with 
computer decision support software represented 
24·0% of the estimated cost for the nurse-triage 
intervention. Mean 28-day cost estimates for primary 
outcome contacts were similar for all three groups, at 
roughly £75 per index consultation request (table 2). 
The mean total 28-day cost associated with the primary 
outcome was comprised of mainly within-practice 
primary care contacts, which accounted for 92–93% of 
the estimated cost.
Discussion
Our ﬁ ndings show that, compared with usual care, 
introduction of GP triage or nurse triage was associated 
with an increase in the number of primary care contacts 
in the 28 days after a patient’s request for a same-day 
GP consultation. Although introduction of GP triage 
was associated with an increase in overall GP workload 
compared with usual care, we recorded a substantial 
reduction in GP face-to-face contacts. Nurse triage was 
also associated with an overall increase in total primary 
care workload; however, it too was associated with a 
reduction in GP contacts. These changes indicate a 
redistribution of GP workload from face-to-face to 
telephone consultations after introduction of GP triage, 
and a redistribution of workload from GPs to nurses 
after introduction of nurse triage. Despite these 
changes in patterns of workload, no diﬀ erence was 
shown between groups in the average costs of health 
care in the 28 days after a same-day consultation 
request.
Most service use in all groups happened within 
practice settings. We noted low rates of patient non-
attendance, in line with ﬁ ndings reported elsewhere,22 
which provides no support for the suggestion23 that 
triage might be associated with reductions in non-
attendance. Overall, triage seemed to be safe, with no 
evidence of excess deaths, hospital admissions, or 
attendance at accident and emergency departments 
attributable to triage. However, our trial was not 
powered to inferentially test safety outcomes and we 
cannot conclusively rule out diﬀ erences between study 
groups. In view of this factor and of other evidence,24,25 
caution is needed before ﬁ rm conclusions can be drawn 
from these results, and further studies, possibly 
including diﬀ erent study methods such as signiﬁ cant 
event audit, might provide useful additional evidence 
about the safety of triage.
The absence of an increase in attendance in accident 
and emergency departments or in use of out-of-hours GP 
services after introduction of either GP triage or nurse 
triage suggests that triage is not regarded as a suﬃ  cient 
barrier that could result in patients seeking care outside 
of their practice;26 nor does easier access to telephone 
advice in general practice seem to reduce patient contacts 
in other settings. Introduction of nurse triage was 
associated with a reduction in overall patient satisfaction, 
but more substantial reductions in some individual 
components of satisfaction were suggestive of patients’ 
experience of care. There was no evidence of any 
diﬀ erence in health outcomes associated with either 
form of triage compared with usual care.
Because most contacts were in general practice, our 
data provide important evidence about general practice 
workload. Past research has suggested that telephone 
triage or consultation by a GP or a nurse might be 
associated with a reduction in GP same-day 
consultations of about 40% (panel).3,6 However, recons-
ultation rates within the few weeks after telephone 
consultation increased by a similar magnitude.3,5 Any 
reduction in GPs’ workload from reduced numbers of 
face-to-face contacts was more than compensated for by 
a substantial increase in the number of telephone 
contacts undertaken in GP triage. By contrast, 
introduction of nurse triage seemed to result in an 
overall reduction in GP workload, but with no reduction 
in overall costs.
After a same-day consultation request, most primary 
care contacts were in the practice on the index day. GPs 
undertaking telephone care have been reported to 
deﬁ nitively manage roughly 29% of same-day requests 6 
and nurses to deﬁ nitively manage roughly 26%.3,28 In our 
study, about half of patients in the usual-care group had 
only one primary care or accident and emergency contact 
in the 28 days after their consultation request; in GP 
triage this proportion was one-quarter, and in nurse 
triage, it was about one-tenth.
This trial included a large number of practices and 
patients. The size and focus of the trial, targeting a 
group of patients who represent about 30% of GP 
workload,2 the few exclusion criteria, and the 
geographical spread of participating practices increases 
the generalisability of the ﬁ ndings. The trial was fully 
powered and we exceeded our recruitment target in 
gaining access to the primary outcome data, partly 
because of a process of obtaining initial verbal consent 
to participate.
Recruitment and retention of practices proved 
challenging. Although practice participation rate was 
modest, no previous cluster-randomised trials have 
been done of such a complex intervention based in 
primary care against which to compare participation. 
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Because we recruited in four geographical centres, and 
recruited practices with a range of practice characteristics 
and settings, we believe that the external validity of the 
study is reliable. Of the twelve practices that withdrew 
from the study, ten had been randomised to deliver 
nurse triage. The study seemed to be of interest to many 
practices; however, recruitment of practices with little or 
no triage experience could have meant some were not 
fully aware of the practical and organisational 
implications of taking part, especially if randomised to 
nurse triage. Although only one practice withdrew after 
starting the intervention, we believe that practices only 
fully appreciated the challenge of delivery of nurse 
triage after randomisation, because this intervention 
necessitated suﬃ  cient availability of nurse time every 
day from nurses who were trained to undertake 
computer-assisted triage. Time and practical constraints 
restricted our ability to match replacements on the 
stratiﬁ cation variables of withdrawal practices. However, 
we feel that our method of replacing practices, which 
carefully ensured allocation concealment throughout, 
substantially protected our ﬁ ndings against concerns 
regarding recruitment bias.
We used a pragmatic approach to examine GP triage 
or nurse triage for a speciﬁ c group of patients, over a 
speciﬁ c period of time, and with a modiﬁ ed approach to 
introduction of triage compared with some alternative 
models23 (eg, we did not incorporate a substantial 
clearing of the appointment system at the outset of 
triage implementation). Future research might usefully 
explore the use of telephone triage for a much broader 
group of patients, such as is proposed by some 
advocates of doctor-ﬁ rst models of care;29,30 might 
examine outcomes after a longer period of intervention; 
or might adopt alternative approaches to triage 
implementation. Such investigation would probably be 
usefully informed by the ﬁ ndings of this study. We feel 
unable to speculate on the relevance of our ﬁ ndings to 
contexts that have diﬀ erent arrangements for access to 
primary care than exist in the UK, with its almost 
universal registration of patients with a primary care 
practice and overall high levels of patient satisfaction 
with the accessibility of primary care.31 However, we 
believe our ﬁ ndings will be of interest in the many 
settings where primary care is being prioritised as a 
means of meeting health-care needs in cost-constrained 
environments.
Our ﬁ ndings suggest that, overall, triage whether by a 
GP or by a nurse using computer decision support 
software should be introduced with full awareness of 
whole-system implications, particularly with regards to 
distribution of practice workload and in consideration of 
patients’ experience of care. Our results might be of 
varying relevance for diﬀ erent practices. For example, if 
the priority is to reduce demand on GPs, then 
introduction of nurse triage might be worthy of 
consideration. However, if the priority is to reduce GP 
face-to-face workload, introduction of either GP triage or 
nurse triage might be of relevance, while recognising 
that substitution of telephone consultations for face-to-
face consultations does not reduce overall workload but 
changes the nature of that workload. Individual practices 
and health organisations might thus wish to consider the 
implications of these results to their particular setting, 
circumstances, and challenges in delivery of care. 
Telephone triage of patients seeking same-day 
consultations with a GP could support the delivery of 
patient care, and potentially oﬀ ers a useful approach in 
the armamentarium of methods aiding the delivery of 
eﬀ ective primary care.
Panel: Research in context
Systematic review
In the past few years, primary care workload has increased in the UK. One approach to 
management of this additional workload has included use of telephone consultation and 
triage. In 2009, Bunn and colleagues27 reported the results of a systematic review 
examining the eﬀ ects of telephone consultations and triage on health-care use and 
patient satisfaction. Nine studies were identiﬁ ed, four of which were in UK primary care.3–6 
We searched Medline (OVID), the Cochrane database, CINAHL, and DARE from July 1, 
2007, to April 11, 2014, with the keywords “telephone triage”, “hotlines”, “telephone 
consultation”, “emergency medicine”, “primary care”, “general practice”, and “family 
practice”, to identify whether any additional randomised controlled trials had been done 
since this review. We included trials that assessed telephone consultations undertaken by 
a doctor or a nurse, compared face-to-face consultation with usual care (not including 
telephone consultation), or compared telephone consultations undertaken by a doctor 
with those undertaken by a nurse. We excluded studies of disease-speciﬁ c care provided 
via phone services. Outcomes of interest were general practice workload, health resource 
use, safety, patient satisfaction, and cost. We screened titles and abstracts of citations 
identiﬁ ed by the electronic searches, but identiﬁ ed no additional trials to those reported 
by Bunn and colleagues. Important methodological diﬀ erences precluded the possibility 
of doing a meta-analysis combining our data with data from these smaller trials and 
observational studies.
Bunn and colleagues’ research concluded that telephone consultations might reduce 
general practice workload, but emphasised that, in view of the methodological ﬂ aws and 
small sample sizes, more rigorous assessments were necessary, especially of service use, 
safety, and patient satisfaction. No subsequent large-scale studies have examined the 
eﬀ ectiveness or cost-consequences of telephone consultation and triage in routine 
primary care.
Interpretation
We report the ﬁ ndings from the largest study to date of triage for patients seeking same-
day consultations in primary care. Our results do not support previous suggestions of a 
possible reduction in workload associated with triage. Instead, we recorded that, 
compared with usual care, introduction of telephone triage delivered by a general 
practitioner (GP) or nurse for patients seeking same-day consultations in primary care is 
associated with an increase in the number of primary care contacts in the 28 days after a 
patient’s request for a same-day GP consultation, and with a redistribution of primary 
care workload, but with similar costs to those of usual care. Although triage seemed to be 
safe, investigation of the circumstances of a larger number of deaths or admissions after 
triage might be warranted and monitoring of these events is necessary as triage is 
implemented. Telephone triage of patients seeking same-day consultations with a GP 
might oﬀ er support in the delivery of patient care, and potentially oﬀ ers a useful approach 
in the armamentarium of methods aiding the delivery of eﬀ ective primary care. 
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